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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cylindrical nonaqueous 
electrolytic solution secondary battery having lower internal 
resistance and better productivity than a conventional battery. 
SOLUTION: In the cylindrical nonaqueous electrolytic solution 
secondary battery, a non-coated section which is a part of a core 
comprising a positive or negative electrode and is not coated by an 
active material, protrudes at an end of a winding electrode body 4 in 
the direction of an axis. A plurality of collector electrodes 5 are 
mounted on a protruding section. Each collector electrode 5 
comprises a rivet 54 and a washer 53. The rivet 54 has a tabular 
head and a shaft. The shaft penetrates a non-coated core bundle 
49. a reed 7 and the washer 53. An end of the shaft is narrowed. 
The non-coated core bundle 49 and the reed 7 are pressed 
between the tabular head and the washer 53. Each reed 7 is coupled 
to an electrode terminal 9. 
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[Claim(s)] 

[Claim l] The roUing-up electrode object (4) which the separator (42) containing 
nonaqueous electrolyte was made to intervene between band-like positive electrodes 
(41) and negative electrodes (43), respectively, and rolled these round inside the 
cylinder-like cell can (l) at the curled form is contained. In the cylindrical nonaqueous 
electrolyte rechargeable battery which can take out the power which a positive electrode 
(41) and a negative electrode (43) apply an active material to the front face of a 
band' like axis, respectively, and are constituted, and a rolling-up electrode object (4) 
generates from the electrode terminal area of a couple to the exterior In one [ at least ] 
edge of the volume shaft orientations of a rolling-up electrode object (4) The axis 
non-coating section by which an active material is not applied to the axis which 
constitutes a positive electrode (41) or a negative electrode (43) A projection. This lobe is 
divided into two or more ring-like fields (4a) (4b) (4c). Each ring-like field is governed by 
the non-coating axis bundle (49) with the current collection terminal (5) in 1 of the hoop 
direction, or two or more places. Each current collection terminal (5) consists of the rivet 
members (54) and washer members (53) which have been arranged on both sides of a 
non-coating axis bundle (49) at both sides. The rivet member (54) has the plate-like 
head (51) and the shank (52). A shank (52) penetrates a non-coating axis bundle (49), a 
lead (7), and a washer member (53). The non-coating axis bundle (49) and the lead (7) 
are compressed by closing the point of this shank (52) between the plate-like head (51) 
of a rivet member (54), and a washer member (53). The cylindrical nonaqueous 
electrolyte rechargeable battery characterized by connecting each lead (7) with the 
electrode terminal area. 

[Claim 2] Two or more current collection terminals (5) are cylindrical nonaqueous 
electrolyte rechargeable batteries according to claim 1 arranged in the location which 
carries out the abbreviation division-into- equal-parts rate of the die length when 
developing a curled form axis. 

[Claim 3] Cylindrical to an apical surface or the cylindrical nonaqueous electrolyte 
rechargeable battery according to claim 1 or 2 with which the conic crevice (55) reduced 
toward the method of the back is formed of the shank (52) of the rivet member (54) 
which constitutes each current collection terminal (5). 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The roUing-up electrode object used as a rechargeable battery 
element is held in the interior of a cell can, and this invention relates to the cylindrical 
nonaqueous electrolyte rechargeable battery which can roll round from the electrode 
terminal area of the couple prepared in the cell can, and can take out the generating 
power of an electrode object. 
[0002] 

[Description of the Prior Art] In recent years, the rechargeable lithium*ion battery with 
a high energy density attracts attention as a power source of pocket mold electronic 
equipment, an electric vehicle, etc. For example, as shown in drawing 4 and drawing 5 , 
inside the ceU can (l) of the shape of a cylinder which carries out welding 
immobilization of a lid (12) and (12), and becomes at the both ends of a barrel (ll), the 
comparatively big cylindrical rechargeable lithium -ion battery of capacity used for an 
electric vehicle holds the rolling- up electrode object (2) shown in drawing 6 , and is 
constituted. A style (9) and (9) are attached, both lids (12) and (12) - the electrode edge 
of a positive/negative couple - a cordless handset - the power which two or more two 
poles of a roUing up electrode object (2), two-electrodes terminal devices (9), and (9) are 
mutually connected by the electrode tab (3) of a book, respectively, and a rolling-up 
electrode object (2) generates — the electrode edge of a couple - a cordless handset it is 
possible to take out from a style (9) and (9) outside. Moreover, the gas exhaust valve (13) 
of a pressure closing motion type is attached in each lid (12). 

[0003] The rolling-up electrode object (2) shown in drawing 6 makes a band-like 
separator (22) intervene between band-like positive electrodes (21) and negative 
electrodes (23), respectively, winds these around a curled form and is constituted. A 
positive electrode (21) applies the positive active material (24) which consists of a 
lithium multiple oxide to both sides of the band-like axis which consists of aluminium 
foil, and is constituted, and a negative electrode (23) applies the negative-electrode 
active material (25) containing a carbon material to both sides of the band-like axis 
which consists of copper foil, and is constituted. Impregnation of the nonaqueous 
electrolyte is carried out to the separator (22). The end face section of two or more 
electrode tabs (3) is joined to a positive electrode (21) and a negative electrode (23) by 
spot welding etc., respectively, and the point projects from the rolling-up electrode object 
(2). In addition, the electrode tab (3) joined to the positive electrode (21) is formed from 
aluminium foil, and the electrode tab (3) joined to the negative electrode (23) is formed 
from copper foil. 



[0004] and it is shown in drawing 5 — as - the point (31) of two or more electrode tabs 
(3) with the same polarity - one electrode edge - a cordless handset - it connects with 
the style (9). in addition, drawing 5 - setting - for convenience -- the point of some 
electrode tabs - an electrode edge - a cordless handset - the condition of connecting 
with the style (9) - being shown other electrode tabs a point - an electrode edge - a 
cordless handset -- the graphic display in the condition of connecting with the style (9) is 
omitted. 

[0005] an electrode edge a cordless handset -- a style (9) is equipped with the electrode 
terminal (91) attached by penetrating the lid (12) of a cell can (l), and the flange (92) is 
formed in the end face section of this electrode terminal (91). The breakthrough of a lid 
(12) is equipped with an insulating member (93), and a lid (12), the electric insulation 
between electrode terminals (91), and seal nature are maintained. While a washer (94) 
is inserted in from the outside of a lid (12), the 1st nut (95) and the 2nd nut (96) are 
screwing in an electrode terminal (91). And seal nature is raised by binding the 1st nut 
(95) tight and compressing an insulating member (93) with the flange (92) and washer 
(94) of an electrode terminal (91). The point (31) of said electrode tab (3) which are books 
is being fixed to the flange (92) of an electrode terminal (91) by spot welding or 
ultrasonic welding. 

[0006] By the way, in a rechargeable lithium-ion battery, since the die length of a 
positive electrode and a negative electrode becomes large with enlargement of a cell, 
with the current collection structure by the electrode tab like ****, current collection 
nature is low, dispersion occurs in internal resistance or the problem of discharge 
capacity falling arises. 

[0007] Then, the **** current collection structure shown in drawing 7 is proposed in 
order to cover the overall length of a positive electrode and a negative electrode and to 
obtain uniform current collection nature. The positive electrode with which a rolling-up 
electrode object (4) comes to apply positive active material (44) on the surface of an axis 
(45) similarly in this current collection structure (41), Although it consists of separators 

(42) with which impregnation of the nonaqueous electrolyte was carried out to the 
negative electrode (43) which comes to apply a negative-electrode active material (46) on 
the surface of an axis (47) Respectively a positive electrode (41) and a negative electrode 

(43) are shifted crosswise, are piled up on a separator (42), and are rolled round by the 
curled form. By this, while the edge (48) of the axis (45) of a positive electrode (41) 
projects to the method of outside [ edge / of a separator (42) ] at one edge among the both 
ends of the volume shaft orientations of a rolling-up electrode object (4), in the other-end 
section, the edge (48) of the axis (47) of a negative electrode (43) projects? to the method 



of outside [ edge / of a separator (42) ]. and in the both ends of a rolling*up electrode 
object (4), a disc-like collecting electrode plate (32) welds with the edge (48) of the axis of 
positive/negative two poles, and (48), respectively - having - this collecting electrode 
plate (32) -- a lead member (33) " minding - said electrode edge - a cordless handset — 
it connects with a style (9). 

[OOOS] However, in the nonaqueous electrolyte rechargeable battery which has the 
current collection structure shown in drawing 7 , since the area of the edge (48) of the 
axis (45) which constitutes the positive electrode (41) and negative electrode (43) of a 
rolling* up electrode object (4), and (47), and (48) was small, the touch area between the 
axis edge and a collecting electrode plate (32) was small, and there was a problem to 
which the internal resistance of a cell becomes large by this. Moreover, it is required to 
reduce internal resistance as much as possible, in order to obtain high power, and 
further, in order to be a manufacturing-cost cutback, the current collection structure 
excellent in productivity is needed. 

[0009] Then, as shown in drawing 8 , the current collection structure which welds this 
bending section (64) by resistance to the axis edge (48) is proposed in the condition of 
having rolled round this collecting electrode plate (62) and having pushed against the 
axis edge (48) of an electrode object (4) using the collecting electrode plate (62) which 
formed two or more bending sections (64) in the plate-like body (63) (for example, refer 
to JP,11-31497,A). 

[0010] Moreover, it replaces with a discHke collecting electrode plate, as shown in 
drawing 9 , the current collection member (65) in which two or more slits (66) were cut 
is rolled round, and it installs in the edge of an electrode object (4), and in the condition 
of having made the axis edge (48) insert in the slit (66) of this current collection member 
(65), a laser beam is irradiated on the front face of a current collection member (65), and 
the current collection structure of performing laser welding is proposed (for example, 
refer to JP, 10-26 1441, A). 
[0011] 

[Problem(s) to be Solved by the Invention] However, in the current collection structure 
which welds by resistance the collecting electrode plate which formed the bending 
section like drawing 8 , when the thickness of an axis was very small like a rechargeable 
lithium-ion battery, not only welding is difficult, but the electric resistance in a weld 
zone was large, and there was a problem that the current collection engine performance 
was still low. 

[0012] Moreover, the current collection member which has a complicated configuration 
is not only needed, but with the current collection structure which carries out laser 



welding of the current collection member in which two or more slits were cut like 
drawing 9 to the axis edge, since the welding operation to a current collection member 
was required, there was a problem inferior to productivity. 

[0013] The object of this invention has internal resistance lower than before, and is 
offering the cylindrical nonaqueous electrolyte rechargeable battery which has the 
current collection structure which excelled [ ** ] in productivity. 
[0014] 

[Means for Solving the Problem] In the cylindrical nonaqueous electrolyte rechargeable 
battery concerning this invention The roUing-up electrode object (4) which the separator 
(42) containing nonaqueous electrolyte was made to intervene between band -like 
positive electrodes (41) and negative electrodes (43), respectively, and rolled these round 
inside the cell can (l) at the curled form is contained. A positive electrode (41) and a 
negative electrode (43) apply an active material to the front face of a band* like axis, are 
constituted, and can take out the power which a roUing-up electrode object (4) generates 
from the electrode terminal area of a couple to the exterior, respectively In one [ at 
least ] edge of the volume shaft orientations of this rolling- up electrode object (4) The 
axis non-coating section (40) by which an active material is not applied to the axis which 
constitutes a positive electrode (41) or a negative electrode (43) A projection. This lobe is 
divided into two or more ring-Hke fields (4a) (4b) (4c). Each ring-like field is governed by 
the non-coating axis bundle (49) with the current collection terminal (5) in 1 of the hoop 
direction, or two or more places. Each current collection terminal (5) consists of the rivet 
members (54) and washer members (53) which have been arranged on both sides of a 
non -coating axis bundle (49) at both sides, and the rivet member (54) has the plate-like 
head (51) and the shank (52). And a shank (52) penetrates a non-coating axis bundle 
(49), a lead (7), and a washer member (53), by closing the point of this shank (52), the 
non-coating axis bundle (49) and the lead (7) are compressed between the plate -like 
head (51) of a rivet member (54), and a washer member (53), and each lead (7) is 
connected with the electrode terminal area. 

[0015] In the configuration of the cylindrical nonaqueous electrolyte rechargeable 
battery of above-mentioned this invention, each current collection terminal (5) has the 
simple structure which consists of a rivet member (54) and a washer member (53). 
Moreover, since each current collection terminal (5) is attached in each ****** axis 
bundle (49) of a roUing-up electrode object (4) by caxilking immobilization, it does not 
need to perform welding etc. and that of an installation process is simple. Furthermore, 
while a non-coating axis bundle (49) is strongly compressed by the plate-like head (51) 
of a rivet member (54), and the washer member (53) from both sides and axis sides are 



stuck by pressure strongly Since the shank (52) of a rivet member (54) has penetrated 
the non-coating axis bundle (49) and the lead (7), even if big pull strength acts on a 
current collection terminal (5), there is no possibility of separating from a non-coating 
axis bundle (49) and a lead (7). Thus, while the axis sides of a non-coating axis bundle 
(49) are stuck by pressure strongly mutually, since the non-coating axis bundle (49) and 
the lead (7) are strongly stuck by pressure with the inner surface of the plate like head 

(51) of a rivet member (54), and a washer member (53), the electric resistance in the 
mutual contact surface becomes very small. 

[0016] In the concrete configuration of this invention, said two or more current 
collection terminals are arranged in the location which carries out the abbreviation 
division-into-equal-parts rate of the die length when developing a curled form axis. 
According to this concrete configuration, with two or more current collection terminals, 
since current collection is carried out to homogeneity from a rolling-up electrode object, 
the high current collection engine performance is obtained. 

[0017] Furthermore, in other concrete configurations, cylindrical or the conic crevice 
(55) reduced toward the method of the back is formed in the apical surface of the shank 

(52) of the rivet member (54) which constitutes each current collection terminal (5). 
Since the thickness of the shank (52) which surrounds said crevice (55) becomes thin 
according to this concrete configuration, in a caulking process, the big force is 
unnecessary. 

[0018] In addition, as the current collection terminal by the side of a positive electrode 
(5), and construction material of a lead (7), aluminum, stainless steel, nickel, etc. can be 
used and copper, stainless steel, nickel, etc. can be used as the current collection 
terminal by the side of a negative electrode (5), and construction material of a lead (7). A 
kind of ingredient chosen from the group which consists of LiCo02, LiNi02, 
LiCol-XNiX02, LiMn(s) 204, and these conjugated compounds of a metallic oxide as 
positive active material can be used at least. As construction material of a 
negative-electrode active material, conductive polymers, such as carbon materials, such 
as a graphite and corks, a lithium metal, a lithium alloy, LiXFe 203, a metallic-oxide 
ingredient of LiXW02 grade, and polyacethylene, are mentioned. As an electrolyte, 
LiPF6, LiC104, and the LdCFSSOS grade containing metal ions, such as a lithium ion, 
are mentioned. Moreover, it is independent to an electrolytic organic solvent, or 
ethylene carbonate, diethyl carbonate, dime thoxy methane, a sulfolane, etc. can be 
mixed and used for it. As the electrolytic solution, the solution which dissolved said 
electrolyte in these solvents at a rate of 0.7 - 1.5M (mol/1) extent is mentioned. 
[0019] 



[Effect of the Invention] Since the activity which attaches a current collection terminal 
(5) in the axis non-coating section (40) of a rolling-up electrode object (4) is simple 
according to the cylindrical nonaqueous electrol5rte rechargeable battery concerning this 
invention, productivity higher than before is realized. Moreover, since the electric 
resistance between a rolling-up electrode object (4) and an electrode terminal area can 
be suppressed small, current collection effectiveness is improved and output density 
higher than before is obtained. 
[0020] 

[Embodiment of the Invention] Hereafter, this invention is concretely explained along 
with a drawing about the gestalt carried out to the cylindrical rechargeable lithium -ion 
battery. 

[0021] As shown in drawing 4 and drawing 1 . the cylindrical rechargeable lithium- ion 
battery of example this example holds a rolling-up electrode object (4) in the interior of 
the ceU can (l) of the shape of a cylinder which carries out welding immobilization of a 
lid (12) and (12), and becomes the both ends of a barrel (ll), and is constituted. A style 
(9) and (9) are attached, both lids (12) and (12) -- the electrode edge of a 
positive/negative couple - a cordless handset - the power which the two poles of a 
rolling-up electrode object (4), a two-electrodes terminal device (9), and (9) are mutually 
connected according to the current collection structure mentioned later, respectively, 
and a roUing-up electrode object (4) generates - the electrode edge of a couple - a 
cordless handset -- it is possible to take out from a style (9) and (9) outside. Moreover, 
the gas exhaust valve (13) of a pressure closing motion type is attached in each lid (12). 
[0022] As shown in drawing 7 , a roDing-up electrode object (4) makes a band-Hke 
separator (42) intervene between band-like positive electrodes (41) and negative 
electrodes (43), respectively, winds these around a curled form and is constituted. A 
positive electrode (41) applies the positive active material (44) which consists of a 
lithium multiple oxide to both sides of the band-like axis (45) which consists of 
aluminiimi foil, and is constituted, and a negative electrode (43) applies the 
negative-electrode active material (46) containing a carbon material to both sides of the 
band- like axis (47) which consists of copper foil, and is constituted. Impregnation of the 
nonaqueous electrolyte is carried out to the separator (42). Moreover, the axis 
non-coating section (40) to which positive active material (44) is not appHed is formed in 
one edge of a positive electrode (41), and the axis non-coating section (40) to which a 
negative-electrode active material (46) is not applied is formed in the other-end section 
of a negative electrode (43). 

[0023] In production of a rolling-up electrode object (4), respectively a positive electrode 



(41) and a negative electrode (43) are shifted crosswise, are piled up on a separator (42), 
and are rolled round by the curled form. By this, at one edge, among the both ends of the 
volume shaft orientations of a rolling-up electrode object (4) While the edge (48) of the 
axis non-coating section (40) of a positive electrode (41) projects to the method of outside 
[ edge / of a separator (42) ], in the other-end section, the edge (48) of the axis 
non-coating section (40) of a negative electrode (43) projects to the method of outside 
[ edge / of a separator (42) ] . 

[0024] And two or more current collection terminals (5) are attached in the both ends by 
the side of the positive electrode of a roUing-up electrode object (4), and a negative 
electrode, respectively. A current collection terminal (5) consists of a rivet member (54) 
and a washer member (53), as shown in drawing 3 (a). The rivet member (54) protrudes 
the plate-like head (51) on the end face section of a shank (52), and the cylinder-like 
crevice (55) is formed in the apical surface of a shank (52). It is also possible to change to 
a cylinder-like crevice (55) and to form the conic crevice (55) reduced toward the method 
of the back as shown in this drawing (b). In addition, the current collection terminal for 
positive electrodes (5) is a product made from aluminum, and the current collection 
terminal for negative electrodes (5) is copper. 

[0025] As shown in drawing 1 , each axis non-coating section (40) of a rolling-up 
electrode object (4) It is divided into the ring-Hke field (4a) (4b) (4c) to which the die 
length when developing an axis becomes equal and whose number is three, a current 
collection terminal (5) is attached in each ring-like field so that a ring-Kke field may be 
put from both sides, and six non-coating axis bundles (49) are formed in it of this, and 
the lead (7) whose polarity the end face section of a band-like lead (7) is connected with 
each current collection terminal (5), and is the six same sheets - one electrode edge -- a 
cordless handset - it connects with the flange (92) of a style (9). 

[0026] Drawing 2 (a), (b), and (c) express the process which attaches a current collection 
terminal (5) in the axis non-coating section (40) of a rolling-up electrode object (4). The 
shank (52) of a rivet member (54) is made to penetrate first, to the breakthrough (56) of 
the lead (7) axis non-coating section (40) and a washer member (53), as shown in this 
drawing (b) where a lead (7) and the axis non-coating section (40) are inserted between 
a rivet member (54) and a washer member (53) as shown in this drawing (a). In addition, 
in a lead (7) and the axis non-coating section (40), the hole for making a shank (52) 
penetrate is established beforehand. 

[0027] Then, like drawing 2 (c), where a lead (7) and the axis non-coating section (40) 
are strongly compressed by the plate-like head (51) and the washer member (53), the 
point (52a) of a shank (52) is closed. Consequently, a non-coating axis bundle (49) is 



formed, a non-coating axis bundle (49) is strongly compressed by the plate-like head (51) 
of a rivet member (54), and the washer member (53) from both sides, and axis sides 
stick it by pressure strongly by them. Here, since the shank (52) of a rivet member (54) 
has penetrated the non-coating axis bundle (49) and the lead (7), even if big pull 
strength acts on a current collection terminal (5), a possibility of separating from a 
non-coating axis bundle (49) and a lead (7) does not have a rivet member (54). 
[0028] it is shown in drawing 1 as an electrode edge - a cordless handset ■- a style 
(9) is equipped with the electrode terminal (91) attached by penetrating the lid (12) of a 
ceU can (l), and the flange (92) is formed in the end face' section of this electrode 
terminal (91). The breakthrough of a lid (12) is equipped with an insulating member 
(93), and a lid (12), the electric insulation between electrode terminals (91), and seal 
nature are maintained. While a washer (94) is inserted in from the outside of a lid (12), 
the 1st nut (95) and the 2nd nut (96) are screwing in an electrode terminal (91). And 
seal nature is raised by binding the 1st nut (95) tight and compressing an insulating 
member (93) with the flange (92) and washer (94) of an electrode terminal (91). The 
point of the lead (7) extended from each current collection terminal (5) is welded to the 
rear face of the flange (92) of an electrode terminal (91). In addition, the lead by the side 
of a positive electrode (7) is a product made from aluminum, and the lead by the side of 
a negative electrode (7) is copper. 

[0029] In the above-mentioned cylindrical rechargeable lithium-ion battery, since a 
current collection terminal (5) is attached in each ****** axis bundle (49) of a rolling-up 
electrode object (4) by caulking immobilization, it does not need to perform welding etc. 
and that of an installation process is simple. Moreover, a non-coating axis bundle (49) is 
strongly compressed by the plate-Hke head (51) of a rivet member (54), and the washer 
member (53) from both sides, and axis sides stick it by pressure strongly. Here, since the 
shank (52) of a rivet member (54) has penetrated the non-coating axis bundle (49) and 
the lead (7), even if big pull strength acts on a current collection terminal (5), a 
possibility of separating from a non-coating axis bundle (49) and a lead (7) does not have 
a rivet member (54). Thus, while the axis sides of a non-coating axis bundle (49) are 
stuck by pressure strongly mutually, since a non-coating axis bundle (49) and a lead (7) 
are strongly stuck by pressure with the inner surface of the plate-like head (51) of a 
rivet member (54), and a washer member (53), the electric resistance in the mutual 
contact surface becomes very small. Moreover, since the thickness of the part which 
surrounds the crevice (55) of a shank (52) becomes thin, in a caulking process, the big 
force is unnecessary. Furthermore, with two or more current collection terminals (5), 
since current collection is carried out to homogeneity from a rolling-up electrode object 



(4), the high current collection engine performance is obtained. 

[0030] Next, the manufacture approach of the cylindrical rechargeable lithium-ion 
battery of this example is explained. 

[0031] the carbon as LiNiO.TCo 0.3O2 and the electric conduction agent as [production 
of positive electrode] positive active material - the rate of the weight ratio 90-5 — 
mixing - a positive electrode - a mixture is obtained. Next, the polyvinylidene fluoride 
which is a binder is dissolved in a N-methyl-2-p3rrrolidone (NMP), and a NMP solution 
is prepared, and a positive electrode -- the weight ratio of a mixture and polyvinyhdene 
fluoride is set to 95^5 - as a positive electrode - a mixture and a NMP solution are 
kneaded and a slurry is prepared. This slurry is appHed to both sides of the aluminium 
foil as a positive-electrode axis whose thickness is 20 micrometers with a doctor blade 
method, the vacuum drying of 2 hours is performed at 150 degrees C, and a positive 
electrode is obtained. In addition, the width of face from the axis edge forms in a 
positive- electrode axis the non-coating section which is 20mm. 

[0032] The polyvinylidene fluoride which is [production of negative electrode] binder is 
dissolved in NMP, and a NMP solution is prepared. And graphite powder, the end of a 
coke breeze, and a NMP solution are kneaded so that the weight ratio of graphite 
powder, the end of a coke breeze, and polyvinylidene fluoride may be set to 72:18^10, and 
a slurry is prepared. This slurry is applied to both sides of the copper foil as a 
negative-electrode axis whose thickness is 10 micrometers with a doctor blade method, 
the vacuum drying of 2 hours is performed at 150 degrees C, and a negative electrode is 
obtained. In addition, the width of face from the axis edge forms in a negative -electrode 
axis the non-coating section which is 20mm. 

[0033] LiPF6 is dissolved in the solvent which mixed [adjustment of the electrolytic 
solution] ethylene carbonate, and diethyl carbonate by the volume ratio 1-1 at a rate of 1 
mol/L, and the electrolytic solution is adjusted. 

[0034] The roUing-up electrode object (4) shown in drawing 7 is produced using the 
positive electrode and negative electrode which were obtained according to the process 
beyond [assembly of a cell], and the separator which consists of fine porous membrane 
made from polyethylene of ionic permeability, and the die length when developing the 
axis of each forward negative electrode, as shown in drawing 1 - abbreviation - it 
becomes equal - the axis non-coating section (40) is divided into three ring-like fields 
(4a) (4b) (4c) like. Next, as shown in drawing 2 (a) and (b), a breakthrough is established 
in each lead (7) and the axis non-coating section (40), the shank (52) of a pin member 
(54) is inserted in this breakthrough, and a washer member (53) is inserted in at the 
head of this shank (52). And as shown in this drawing (c), where a non-coating axis 



bundle (49) and a lead (7) are compressed, the point (52a) of a shank (52) is closed. Then, 
a roUing-up electrode object (4) is held in a barrel (ll). on the other hand - each lid (12) 
an electrode edge - a cordless handset - while attaching a style (9), the point of the 
lead (7) extended from each current collection terminal by the side of a positive 
electrode and a negative electrode (5) is welded to the rear face of the flange (92) of the 
electrode terminal by the side of a positive electrode and a negative electrode (91), 
respectively. Finally, welding immobilization of the lid (12) is carried out at each 
opening of a barrel (ll), and the cylindrical rechargeable lithium-ion battery of this 
example is assembled. 

[0035] The conventional cylindrical rechargeable lithium-ion battery (conventional cell) 
which has the current collection device shown in the cylindrical rechargeable 
lithium-ion battery (example cell) shown in measurement drawing 1 of internal 
resistance and drawing 5 was produced, and the alternating current impedance was 

measured as internal resistance of each cell. 

[0036] With the making process of [production of conventional cell] positive electrode, 
and a negative electrode, the positive electrode and the negative electrode were 
produced like the above-mentioned example except having applied the slurry to the axis 
completely, without preparing the axis non-coating section. In the assembly of a cell, as 
shown in drawing 6 R> 6, while welding 15 electrode tabs made from aluminum to the 
front face of the aluminium foil which constitutes the positive electrode at intervals of 
20cm, 15 copper electrode tabs were welded to the front face of the copper foil which 
constitutes the negative electrode at intervals of 20cm. And the separator which 
consists of fine porous membrane made from polyethylene of ionic permeability was 
inserted between the positive electrode and the negative electrode, and winding and a 
rolling-up electrode object (2) were produced for these to the curled form. In addition, 
thickness of the electrode tab of a positive electrode and a negative electrode was set to 
0.1mm. and it is shown in drawing 5 as - the electrode tab (3) of each electrode - an 
electrode edge a cordless handset - it welded to the flange (92) of a style (9), and the 
ceU was assembled conventionally. In addition, an example cell and conventionally, the 
active material coverage of each electrode of a cell considered as tales doses, and the size 
of each cell made it the same. 

[0037] Before holding the rolling-up electrode object of [measuring method] each cell in 
a barrel, the alternating current impedance in IkHz was measured. The 
positive -electrode and negative -electrode side performed measurement between the axis 
non-coating sections and the electrode terminals which are located in the outermost 
periphery of a rolling-up electrode object. 



[0038] The result shown in the following table 1 was obtained about the cell a 
[measurement result] example cell and conventionally. 
[0039] 
[A table l] 



Battery 


Impedance of the side of a 
negative electrode 


Impedance of the side of a 
positive electrode 


Example battery 


3.8m Q 


8.0m Q 


Conventional battery 


10.8m Q 


25.5m Q 



[0040] Also in any by the side of a positive electrode and a negative electrode, the 
alternating current impedance of an example cell is conventionally smaller than the 
alternating current impedance of a cell, and according to the cylindrical rechargeable 
lithium-ion battery of this invention, it can be said from this that output density higher 
than the conventional ceU can be obtained so that clearly from the result shown in a 
table 1. 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the cross-section configuration and flat-surface 
configuration of current collection structure which are adopted as the cyHndrical 
rechargeable Uthium-ion battery concerning this invention. 

[Drawing 2] It is drawing which expresses the process which carries out caulking 
immobilization of the current collection terminal to a lead and a non-coating axis 
bundle. 

[Drawing 3] It is an amplification perspective view showing two examples of a 
configuration of a current collection terminal. 

[Drawing 4] It is the perspective view showing the appearance of a cylindrical 
rechargeable lithium -ion battery. 

[Drawing 5] It is a sectional view showing the current collection structure adopted as 
the conventional cylindrical rechargeable lithium -ion battery. 

[Drawing 6] some rolling-up electrode objects with which this rechargeable battery is 
equipped it is an expansion perspective view. 

[Drawing 7] it had other conventional current collection structures rolling round 
some electrode objects it is an expansion perspective view. 

[Drawing 8] It is a perspective view showing the conventional current collection 
structure of further others. 

[Drawing 9] It is a perspective view showing the conventional current collection 
structure of further others. 
[Description of Notations] 



(I) CeU can 

(II) Barrel 
(12) Lid 

(4) RoUing-up electrode object 
(49) Non-coating axis bundle 

(5) Current collection terminal 

(53) Washer member 

(54) Rivet member 

(51) Plate-like head 

(52) Shank 
(7) Lead 

(9) Electrode terminal device 
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5/-/^14«g46T^.^«. *«®SHF(5)4^ei*tf* 
y-K(7)©J6«gaJtt^ Sffi«?(91)<DSSP(92)<OSiB 
»Cj§«*nTU>.So iSis iE@ffl!l<Dy-K(7)tt7'/US^ 
->/xST*»y. miSfiO£D'>l-K(7)»iSST'»«o 20 
[0 0 2 9] ±BFi^V=3"yL.^*>-^m7&lC^l^ 

7. «sias7(5)a. m^wjmm»u)<o^$mxis^ 
WM(.A9) itt-^ Li&a^tc J: ^ rax y #jt6tis(0-c^. 

nmxiSii^ftimtt:. y^-y hasH(54)©iiMfittffl 

gp (51) 1 7 -y -> (53) IZ^V. mmtS^ 6 3S < Sffi* 

sw (54) <^aiw (52) 3B«*iixsftm (49) atf y - K ( 7 ) 

*SiiL■^■t^5<0T^ «B^?(5)lc:*c#%5l5iy:^*^ 
ff^LfctLTfes y-'^-y hgP*!t(54)6^?fMX;B;f*m(4 30 
9)atf y- K(7)6^6ii-tl«^*H±S:t\ C®«tCL 

T. #fais;f*m(49)©;B;«:®f3L*i^stNtc^<ff« 

f«<t«lC. #fMX;E:ft:^(49)Sy=y-K(7)(i. 

•y hSW (54) ©iF««^g|J (51) Sl^^ -y -> -V aw (53) © 

tnltmibT'i^i<fi^. «6S5(52)©D3g5(55)«'SH 

'^tatntTSTS^. mc. 4@g[(Dais^(5)(z<t:o 

T. «$IXymffi«:(4)6^6J^— fcmSi«fftt>ftS© 

T\ ^i^mmmi^t'^mati^o 40 

[0 0 3 0] :??tc*llffie!ia)P3j§isy9^'?A-<?h>-5!c 

[0031] [iEg©f^] iEffiJgiKBK.!: LTO L i N 

io.7 Co 0.3 02 tm^itLTaimm^mmit9 

T^«<Ky 7 yfbtf- y X N 5^;U- 2 - tTa y 

K>(NMP)tcsgi*-&Ts uMP^m^m&r^. ^ 

LT. iEe^Jt:d«y7-y{btrz:y7^V©Saikfi«9 
5 : 5lcft5J:3lcjESi^Ji:NMP?§-;S^SJSLT. 
X-^y-S^Hf*. C©7.^y-«v ©3-ii<2 0Mm 50 
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U- KStc J: y 1 5 0 °C-C 2 ^fS<DM^mk^ 

<D(@fi«2 OmmtD^MXg?«^JBfig-r«. 
(0 O 3 21 [©ffiODf^] eg9JT?«S/1«y 7«yibbf 
-yx>*NMPlC?gg?*-|±T. NMPJgig^PSr 
5. ^-UT. Iiiaf»3lt<!:3-^';il9*<!:/1?y7'y4btr- 
y7'v©Sfia:*'«7 2 : 1 8 : 1 0 lc:«:««lir||ffll»5tE 
i:Z3-'5'Xl»5R<»:NMP?gjSi::&SKLT. X^y-^ 

Pia-r-5, cwx^y-^v ^i-««i OMm©ft®B;i* 

U 1 5 0'C72^S(DS^$^«ttL7x 

[00331 [S»jft©lifi] U>*-/:J?*- h i: 
v^i5^;u*-?)?^-t>^f*Siti : 1 T-il-&LfcS«lc 

L i P F 6 * 1 m o I /L©SiJ^TiSftfLTm)BiS*ll 

[0 0 3 4] [mM<r>miL\ j.x-t<oxsicj:oT?#6n 
fciEffifttf^ei:. 'r^^>'^tt^D?J^yx^^>sia# 

■5«l(tv Sf*#fMlg5(40) ^ 3 0(D y >-5^tt®ja(4a) (4 
b)(4c)tc^JtiJ-rS. 35«E. S2(a)(b)lCg^-r*S!lE. « 

y - K ( 7 ) t ;B:i«f ^xas (4o) icsiiTL^iaia lt. s 

M?Llct:>SS«(54)Oi6gB(52)^ifAL. WMsSiiSD 
<DJtS»C'7'y->-vgW*(53)«Ki6«. ^LTs llH(c) 

tcg^t-i^ic. nm.T:SkWS^ (49) i y - K ( 7 ) L/S: 
■m&T\ ilig|J(52)(D$t«gi5(52a)*6^L46«o ^O*. 

^#ssym@f*(4)«i§rf*(ii)rt(cjES-rs. — * 

S«:(12)tcB®^«iS(9)«l!jyf^lt«d:«lC. IE® 
fiiJRtf ( 5 ) 6^6#t?« y - K ( 7 ) (D 

5tsg?«-. •€-n-?niEffififlsifmgnsi©m«iffi?(9i)o 
fis;(92)(osii(c^r^. sii(c. iSi»(ii)<D$Bin 

g5(cSf*(12)*-;§ffi@^LT. 2fc:SUS6e>J©RISSy^'> 

/x-r >r::»:«ja=&li3if SETS, 
[00351 waggftma^ 

[0036] [^S560Df^] TEM&X}Um<nfmi. 
ST. ;Si!«fMXSS«ISttSC<!:«:<s KWCX^y- 
«£!S^lPLfcC:<!:JXn»±B39l%0!l^l^«l(cL7. IE 

ffi(c 1 5 ^CDT'/UH -'^umm.m,9 zr^ioc mfsmv 

*OJBSme^»:^*2 0cmHPSZ»^Lfc. -eUTv 



4$ii2002-170546 
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®D®ffi^» :/<D^*t± 0 . 1 mm t Lfc. ^LZ. S 5 
(C^-r«D<. «SS(DSS-$i:f(3)%S^i!7««(9) 

[0 0 3 71 [-aiDSj^a] >g?a<P#^attiaffif»^ig 

mmmmm. 



[0 0 4 0] m^ izmT^mt-'smsti'isimic. mm 
[021 ij-h'isLm^mx.i&i^mcmmemT-^ts'i^ibm 

[04] R1§§aU^'>A'r:t>-3>:«7ft©i^a«3%-r^ 30 
«07S%o 

[051 m^(on^'J=3^tflx^^y-:»!S}lk^cmmi 

[06] K=55iimjfttCiHl**iTt^«##l!iy«®<*<D 
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{*fciRSt-St!»!:. 1kHz lc*lt«3S5it'r>tr-4f > 

[0 0 3 8] [S9)t«s%] msmwmxfmM'S)«nc':> 

[0 0 3 9] 

[^1] 



8. OmQ 



2 5. 5mQ 



[07] 'iit^(i<om(ommm^^si:7Lrcm'&WL*Jwm(o 
[08] ^istt<omicm>$ikWsm^^t>t^^T» 

[09] $£5t£<D£(Cffi<omn»3S%St>r^0'?% 

«. 

(I) a>6ffi 

(II) isrit 
(12) mw 
(4) 

(49) ^^mj^wm. 

(5) 

(53) ■7-y->-vgW 

(54) ij^-y i-mt 
(51) 

(52) MgK 

(7) y-K 

(9) mms^im 



3. SmQ 
1 0. SmQ 



[081 



[09] 



9$^002-170546 



[03] [07] 




55 56 

[06] 




(72)^m mm mm oimm^ )m met 

^mt&in^^^itpi 50 



F^-Ix{^) 5H022 AA09 AA18 BB03 CC02 CC05 
CC12 CC13 
5H029 AJ06 AJ14 AK03 AL07 AMOS 
AMOS AM07 6J02 BJ14 CJ03 
CJ07 CJ22 DJ05 DJ14 HJ12 
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V 



